Introduction
Down syndrome (DS) has an increased risk of leukemia and a decreased incidence of solid tumors [1] . However, Asian patients with DS do not have a lower risk of brain tumors, especially germ cell tumors [2] . Satge et al. summarized 38 central nervous system tumors in DS and reported that 14 (61%) of 23 cases under age 15 were germ cell tumors [3] . All reported cases were Asian, and yolk sac tumors (YST) had the highest occurrence. Recently, the association between germ cell tumors and DS has been reported. We report a case of intracranial YST originating from the posterior fossa dura mater. Although DS related intracranial GCTs tend to occur in atypical sites such as the basal ganglia, origination in the posterior fossa dura is extremely rare.
Case report
A two and a half year old boy diagnosed with DS by newborn chromosomal screening was referred to our institution with vomiting and severe truncal ataxia. Magnetic resonance (MR) images demonstrated a mass measuring 40×26 mm in the right posterior fossa. T2 weighted image revealed a mass with high intensity, a cerebrospinal fluid cleft and marked perifocal edema that resulted in tonsillar herniation and obstructive hydrocephalus. Postcontrast 3-dimensional magnetization prepared rapid gradient echo imaging (MPRAGE) depicted an enhancing mass with wide attachment to the thickened posterior fossa dura ( Fig. 1 ). Constructive interference in steady state (CISS) images clearly showed that the mass compressed and displaced cerebellar cortex. Spinal MR images showed no mass or dissemination. 
Discussion
There is a 10-30 fold increased risk of acute leukemia in patients with DS [1] . Although several brain tumors, such as GCT, glioblastoma, angioma, rhabdomyosarcoma, are thought to be related to DS, a distinct risk remains unclear. Twenty cases of primary intracranial GCTs associated with DS have been reported, and five of these were YSTs. Ehara et al. reported two germ cell tumors based on 1514 autopsied cases with DS in Japan [2] . Even in consideration of their higher incidence, Japanese and Asian patients with DS do not have a lower risk of germ cell tumors. The ratio (25%; 5/20 cases) of YST is also quite high in patients with DS compared to those without DS (less than 5%) in Japan [4] . Primary Pathohistologically, pure intracranial YST is quite rare, as they often possess other components of
GCTs. An endodermal sinus-like structure is called a Schiller-Duval body and is pathognomonic of YSTs; however, Schiller-Duval bodies are present in 50-70% of YSTs [5] . Immunohistochemical studies are useful because YST cells are positive for AFP. However, AFP is not specific for YSTs, as primitive neuroepithelial elements of immature teratoma may also be positive for AFP. Embryonal carcinoma, although positive for CD30, is negative for AFP.
The prognosis of YST is quite dismal. Matsutani et al. described 5-year survival of 27% for YSTs, embryonal carcinomas, choriocarcinomas, and immature teratomas after partial resection and radiotherapy [5] . It also reported that YST exhibited the worst prognosis with 25% survival at 5 years and Immunohistochemical staining reveals a strong positivity for α fetoprotein (AFP).
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